Medicinal plants are playing an important role to human livelihood. Bangladesh is well recognized of medicinal plants wealth as unique and globally rich. The studies demonstrate about the value of traditional systems of medicine as economically useful plants and possible effects of climate change on medicinal plants. It is true that climate change is causing noticeable effects on life cycles and distribution of the plant species. However, climate change effects on medicinal plants are widely unclear in Bangladesh. At present, a huge number of populations in Bangladesh are directly dependent on the healthcare treatment by medicinal plants that is why it is an emerging concern in Bangladesh. It is a crying need to improve our understanding the effects on medicinal plants by various researches is stressed in the present article. To know the present condition of medicinal plants and effects of climate change on medicinal plants in northern part of Bangladesh an attempt is being taken here. The study also added the optimum use of medicinal plants and their conservation in northern part of Bangladesh.
and diseases where it was started at the very beginning of human civilization. Because they are considered green medicine is always supposed to be safe. Total 80% of the world populations rely on traditional health care system [1] [2] [3] . The villagers maintain traditional knowledge of medicinal plants that they use for first aid remedies [4] . Medicinal plants serve as therapeutic agents as well as important raw materials for the manufacture of traditional and modern medicine. The system of ethno-medicine is safe and is a low cost therapy for treating various ailments [5] . The formal systems of plant medicine development are particularly found in China, India, Arabia, Egypt and Europe.
Ayurveda system of herbal medicine in India, Sri Lanka and Southeast Asia used 8000
and Unani system in Pakistan is also largely plant based about 5000 out of China's total flora of 30,000 species are used in traditional Chinese medicine. Around 35,000 -70,000 of the 250,000 species of higher plant has been used for medicinal purposes [3] . Medicinal plant constitutes an important neutral wealth of a country and plays a significant role of an economy of a country. They make an essential contribution to human health care provide livelihood to tribal and rural people. Moreover, they are also being used as raw materials in pharmaceutical industries. The primary health care of more than 60% population of Bangladesh especially of tribal and rural people and livelihoods depends greatly on medicinal plants wealth.
Climatic variables are strong environmental control of plant [6] [7] . Like all living members of biosphere, climate change is affects the life cycle and distributions of medicinal and aromatic plants (MAPs). These changes are likely to affect plant ecology e.g. drought and heat wave effects on photosynthesis, respiration, transpiration etc. [8] [9] [10] and increase plant mortality and extinction risk in many areas [10] . Species Distribution Modeling (SDM) is widely used for ecological applications [11] predicting and estimating potential effects of climatic change and guiding for conservation planning [12] [ 13] . Some studies demonstrated that temperature and wind action affecting precipitation factors which can affect the medicinal plant growth and activity as a result of ongoing climate change, many plant species are predicted to respond by shifting their ranges [14] or extinct in near future [15] . Due to climate change, some medicinal plants move to higher latitude and some medicinal plant becomes extinct [16] .
Anthropogenic climate change effects on species and ecological communities around the world [17] and the cultivated medicinal plants also replaced many native ones. In the northern part of Bangladesh, people use different types of medicinal plants to treat different disease. Climate change is one cause for losing medicinal and aromatic plants in the northern part of Bangladesh. The region is also being negatively affected by deforestation and water scarcity unwise exploitation of land and rapid population growth.
Data and Methodology
Use of Medicinal Plant and its Vulnerability Due to Climate Change in Northern Part of Bangladesh is assessed based on the field observation, plant sample collection, questionnaire survey and formal and informal dialogue among the respondents in the selected area.
Study Area
Kurigram district is situated in northern part of Bangladesh shown in Figure 1 . Total area of this district is 2296.10 square kilometers and total land cover is about 276.45 square kilometers [18] . It is surrounded by Coach Bihar, West Bengal and Assam of India in North and East part. Gaibandha, Rangpur and Lalmonirhat district of Bangladesh is situated in South and Western part. Absolute location of this district is 25˚23'N to 26˚14'N latitude and 89˚28'E to 89˚54'E longitude shown in Figure 1 . It is 13 meter height from the mean sea level and here flows many small and big rivers. The climate of this district is tempered where there maximum temperature is 32.3˚C and minimum 11.2˚C (National Encyclopedia of Bangladesh, 2007). Her total annual rainfall is recorded is at about 2931 mm. due to this type of climate here found various kinds of medicinal plants.
Data Collection
Since deforestation, environmental pollution, modern civilization and migrations of traditional medicinal healer to other jobs knowledge connected to ethno medicinal treatment are being seriously depleted and that could ultimately result in the rapid erosion of this rich knowledge. Moreover the knowledge on traditional practice of medi- cinal plants has been passed from one generation to next only verbally and most of the cases the written documents of this rich knowledge have not been available. 
Sampling of Informants

Determination of Sample Size
In order to appropriate result of the study potentially significant group was sampled according to a sampling plan to that type of population. In this study sample size refers the number of subjects. These were sampled according to 95% confidence intervals using a Population Proportionate to Size (PPS) stratified plan considering study subjects.
This suggested a sample size of the present study. On the basis of PPS sample size was allocated in various categories and sample was redistribution to ensure the minimum sample size required for any group. For fulfilling this purpose total 55 people were chosen from the selected group were interviewed. Gender, age, educational background and experience on use of traditional medicinal plants were taken into consideration during the selection of informants. Here was also collected the ethnographic data using observation, formal and informal dialogue and third person listening techniques. The formal interviews were prearranged, but informal opportunities were taken, at times and place were the participant's interest could be obtained and retained.
Ethno-Medicinal Data Collection
This study the explanation and written consent was obtained by interviewers from each informant. The people who are familiar with traditional healers and who could communicate with local communities are considered as participating respondent. To ensure confidentiality each informant was interviewed singly among them.
To collect knowledge and practice of medicinal plants in the study area a number of FGDs were also organized participated by 13 to 20 respondents who had given consent.
Open ended and semi structural questionnaire was used for the purpose [19] . The record questionnaires used demographical information including age, sex, educational background and experiences of the healing related to medicinal plant and their practice including the local name of the plants, plants parts used, the methods of preparation, nature of plant materials, relative abundance at the area, habitat of the plant species, mode of applications and medicinal use of particular plants. Informants were asked to collect the plants they used for the treatment of various ailments. These specimens were pressed preserved and later identified. Some ethno medicinal data were collected from research articles, books and others were also studied. The compounds that were frequently found in the reported plant species were also documented.
Result and Discussion
Informants
At about 65 interviewees were done in the study area where the most of the informants were male and 70.8%. There 48.8% informant's age was at about 55 -65 years old. They were followed by informants with 45 -55 years old and total percentage is 35.29%. All of them are lived in the rural region and majority of them have no formal education. The rate of literacy of those people was lower 32.5% than other population in Bangladesh is 56.8% (BBS, 2012; CIA fact book, 2012). Majority of the respondents has 10 -25 years practical and empirical knowledge about the medicinal plant use and practice.
Medicinal Plant Recorded
During the study a total of 85 plant species belonging to 46 plant families were identified with medicinal values used by subject population in the study area. There Asteraceae family represents highest number of species more than 7, followed by Apocynaceae family represent only 6 species and Euphorbiaceae and Fabaceae only 5 species.
Medicinal Plants in Bangladesh
List of the medicinal plants of Bangladesh is below Table 1 .
Medicinal Plants Habitat of the Study Area
In the current survey, 34% species were herb, 20.42% were shrub and 17.86% were tree.
Among these plants 36.1% species grew in Plain land and crop land and 20.83% species were grown in surrounding the path of home. The habitat of plat species is shown in Table 2 .
Information Regarding the Preparation as Medicine
Sometimes whole plants but many of the cases different parts of the same plants are used to produce medicine. The plant parts including producing various ailments are leaf, bark, root, flower, rhizome, seed, tuber, bulb and fruit. Most use of that part is leaf at about 59%, followed by root 52%, bark 13.1% and fruit 7.4% shown in Figure 2 . Various preparation methods are used for administering medicinal plants as their traditional practice including infusion, past, pills, syrup, smoke, juice, decoction and raw. The major mode of preparation is juice 58.6% followed by decoction 37.8%. Infusion is done by suspending plant material in either cold or pre-armed water and decoction is done by boiling or heating of plant material in water. Powder is obtained by finely grinding the plant parts to be used, after drying them. Juices are extracted from succulent plants. Most preparation is made with water as solvent. Other preparation are made by honey, ice soaked water and milk. Sometimes people used black pepper, salt, sugar, garlic, ghee, butter, banana leaf, turmeric, neem leaf, jackfruit leaf etc. as adjuvant with different solvents. For the preparation of paste or ointment they often used castor oil, coconut oil, ginger, mustard oil and neem. Oral ingestions were the most common mode of administration 93.4%. Topical applications were also frequently employed; accounting for 54.6%. For topical purpose, the most important methods used were direct application of paste. There found one inhalation.
Medicinal Plant and Their Utility
In the study area a large number of medicinal plants have identified by the ethno pharmaceutical survey. Table 3 shows the medicinal plants are found in the study area with mentioned their local and scientific name, usable part and use for disease cure and healing process.
Formulation of the Medicine and Uses
The study also identified the formulation of the medicine from the medicinal plants and their uses which will helpful for the natural healing process shown in Table 4 .
Nearly Extinct Medicinal Plants in the Study Area
There are a number of extinct medicinal plants have been identified in the study area.
Some of them are presented in the Table 5 .
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Endangered Plant in the Study Area
There are a number of endangered medicinal plants have been identified in the study area. Some of them are presented in the Table 6 .
Executive Summary
It is established that medicinal plant and their sustainable use can cure disease, boost immunity and ensure better health of people of Bangladesh. Northern part of Bangladesh is rich in useful medicinal plants with a variety of medicinal plants. A total of 85 medicinal plants species belonging to 46 plant families were identified in the study area. the study area face challenges and local plants and plants genetic diversity losses. In the study area found nearly extinct 18 species and 6 endangered species Table 5 and Table   6 . Already extreme weather events impact the availability and supply of medicinal and 
Conclusion
The potential loss of medicinal and aromatic plant species from effects of climate change is likely to have major ramifications on the livelihoods of large numbers of vul- 
